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HAVING AGREED TO PREPARE a paper about an innova- 
tive instrument flight training program the writer was forced 
to ponder the question, “What is an innovation?“’=^ Other 
writers pondering this question, particularly writers in the 
field of education where “innovstion” has become a key word 
of sorts, often have evaded a definition of the term but have 
talked about changes in the way things are done. These 
changes have included modifications to existing practices, as 
well as the addition of something new or-the complete elimina- 
tion of a pre-existing practice. Some writers have attempted 
to use the term innovation only when talking about novel ap- 
proaches to a problem, but others have been more liberal in its 
use. In each case, however, innovation has been equated with 
a better, more efficient, or cost-effective way of doing some- 
thing. 

background 

Often changes called innovations are attributed to innova- 
tive people, while changes not bearing that label are attributed 



*The ideas expressed in this paper are based on research con- 
ducted at HumRRO Division No. 6 (Aviation), Fort Rucker, 
Ala., under Department of the Army contract; the contents of 
this paper do not necessarily reflect official opinions or poli- 
cies of me Department of the Army. 



to factors such as advancing technology, modernization, or 
simply the Zeitgeist. Was the substitution of digital computers 
for analog computers in aircraft simulation an innovation 
wrought by an imaginative innovator, for example, or would 
you characterize it as a tec’’''Ao. iv^^ncement that was it 

evitable? How would you -teii e the introduction of an 
aircraft procedures trainer into a training program that already 
uses sophisticated training equipment? Would you character- 
ize it differently if the procedures trainer were made of a new 
medium, riuch as plastic or paper, and each trainee v,^ere given 
his own device ibr home study? Would you consider the use 
of programed instruction in yet another training program to be 
an illustration of innovation in training? How would you label 
an administrative realignment of duties among members of an 
instructional staff? 

Each of these changes has occurred recently in Army 
instrument training, and, if you wish, they may be labeled 
innovations. Those who equate the term to technological 
breakthrough or large magiiitude changes that result from the 
creativity or insight of a highly imaginative innovator, will be 
disappointed with this paper. There have been no real break- 
throughs coming out of our work on instrument training. 
Changes have occurred in the way training is conducted, in the 
design of training equipment, and in the alignment of instruc- 
tional responsibilities, but these changes may be considered 
novel only with respect to a specific training application. Con- 
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sidered individually, the changes may be characterized as prac- 
tices or concepts borrowed from other training programs or 
equipment or adapted from other applications. Individually, 
they are consistent with the hypothesis that there is nothing 
new under the sun. 

There has been an important factor m Army aviation which 
has allowed major improvements in training practices and 
equipment to lake place. The factor might be described as a 
Zeitgeist, and it is most visible in the efforts toward transition 
to a volunteer Army. It is an atmosphere which permitted my 
organization to challenge existing training practices and equip- 
ment characteristics to determine whether there miglit be al- 
ternate and better ways of accomplishing the same goals. No 
training practice or training equipment feature has been ex- 
empted from scrutiny simply because it was traditional or be- 
cause existing Army or Aviation School policy required it 
This atmosphere of permissive investigation is not greatly un- 
like that which permitted the airline industry to seek new 
training approaches, rather than to adhere rigidly to estab- 
lished FAA training policies. 

Some of the more significant changes which have occurred 
recently in Army pilot training relate to equipment design. 
They have been described elsewhere (1, 2).^' In this paper I 
shall discuss a recent instance in which changes have been 
made in instrument training practice?. It involves the develop- 
ment of a training program in an undergraduate level, fixed 
wing, twin-engine transition and instrument training course. 

Taken as a whole, the new training program constitutes a 
comprehensive set of changes from previous practices of com- 
parable military and civilian flight training programs. The ob- 
jective of these changes has been to reduce training costs while 
maintaining a previously established level of student profi- 
ciency. In the description that follows, I shall not be con- 
cerned with whether any program element is a local innovation 
or an adaptation from another aviation or nonaviation train- 
ing program. I also shall make no claims regarding the contri- 
bution of any single change to the results obtained. The im- 
provenient in training efficiency resulting from the training 
program described is the result of the total program. The rela- 
tive merit of individual changes is a matter for further study. 

APPROACH 



The approach taken to the development of the new training 
program was to apply the expert judgment of the HumRRO 
research staff. The procedures involved were developmental 
rather than experimental. Some of the concepts and training 
rationale included in the program were taken directly from 
other pilot training programs (including some at the Army Avi- 
ation School), while others evolved from concepts found in 
the training technology and human learning literature. During 
the evolutionary process, typical trainees were used to evaluate 
several methods of instruction and of shaping trainee behavior 
through augmented feedback techniques. Some of these meth- 
ods and techniques were either dropped from further consider- 
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ation or were extensively modified before the total program 
was made available to the A.miy. 

A single guiding principle, cost effectiveness, was used in de- 
vising the new training program and each of its elements. For 
training, cost effectiveness translates to achieving given train- 
ing requirements with the minimal feasible cost in dollars. To- 
ward this end, a number of considerations of modern training 
technology were applied in combination. Most notable of 
these are: 

1. Organization of the training program around a functional 
context, that is, around sets of meaningful, purposeful, mis- 
sion modules, and teaching training content in the context of 
the mission-oriented purpose it supports. 

2. Individualization of training, that is, adapting the pace 
and redundancy in training to the rate of learning of each stu- 
dent and advancing a student to the next set of instruction il 
content only after he has demonstrated mastery of an earlier 
set. 

3. Sequencing of instruction, that is, arranging the order of 
instructional content so that there is assurance students have 
been taught (and have mastered) prerequisite knowledges and 
skills before training in a new set is undertaken. 

4. Minimizing equipment cost, that is, to the extent that is 
efficient, substituting training in devices or other less expen- 
sive equipment for the much more expensive training con- 
ducted in aircraft. 

5. Avoiding over-training, that is, assuring that training dine 
is restricted to that needed to bring a trainee to the required 
level of proficiency and no more. 

6. Efficient utilization of personnel resources, that is, each 
instructor should be optimally qualified for his tasK, should be 
provided the tools he may require for efficient use of his time 
and talents, and should have clearly stated and measurable in- 
structional objectives to attain. 

The detailed development of the training program was 
guided by these principles. In addition, knowledge of numer- 
ous aviator and other training studies, of pilot training prac- 
tices of other organizations, and of the Army’s training re- 
quirements, and detailed familiarity with resources available 
was possessed by the staff engaged in the program develop- 
ment. 

It would not be fruitful to attempt to describe the detailed 
evolution of each individual feature of the training program 
which resulted from this developmental process. A basis for 
each of these features, either in the training-related literature 
or in the practices of other training organizations, will be rec- 
ognized by the reader. Instead, tjie following sections of this 
paper will describe the principal features of the program, its 
initial use by the Army, and its training efficiency when com- 
pared to the program it was developed to replace. 

A NEW INSTRUMENT TRAINING PROGRAM 

In 1968, HumRRO conducted a study of the Aviation 
School’s fixed wing training device requirements (3). One re- 
sult of that study was the procurement by the Army of a twin- 
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I'ig. I - T-42 Liircral i 




fig, 2 -GAT-2 instrument training device cockpit 



engine inslruiiienl piocecliiies liuinet, ihe CiAT'2"^, tor use in 
Lindeigraduaie pilot iniining. The objectives of ilia I pailicular 
phase of uiidcigiaduale Irainiiig are to iransiliun student pilots 
to a light, iwin-erigiiic aiicrafl, the T-42 (big. 1), and to pro- 
vide iiisliunient ilight training to those students. Sluients en- 
tering the phase have approximately 1 10 hr of flight training 
in a single-engine T-41 aircraft. The GA f-2 vvas procured by 
the Army to replace an obsolete device previously used in the 
course. Rather than using the training program developed 
years ago for the obsolete device, HumRRO undertook the de- 
velopment of a new twin-engine transition and inslrinneni 
training program which would be more suitable for use with 
the new device. 

Introduction of the new device into undergraduate flight 
tiaiiiing was itself a significant change. The device, shown in 
Figs. 2 and 3, is configured like a light twin-engine aircraft, 
complete with dual controls. An instructor station is located 
inside the cockpit behind the pilot and copilot positions. Ah 
though it is properly considered to be an instrument piocc- 



*The GAT-2, manufactured by Link Div. of the Singer Co., 
Silver Spring, Md, is identified in this paper for purposes of re 
search documentation, and its use or citation docs not consti- 
lue an official endorsement or approval by either the Human 
O ources Research Organization or the Department of the 
fclyCiy, 





I'ig. 3 - l'..\terioi view of GA T-2 instrument (raininji deviec 



diircs trainer, rather than an aircraft simulator, its configura- 
tion is much more like tliat of the Army’s instrument training 
aircraft than has been the case witli previous instrument train- 
ing devices. The similarity oi the device to (iie aircralt wai- 
furtlier enhanced by tlie device maniifactiirer who made niinor 
conngiiiation changes in tiicir pruduciioii model, so that its 
control arrangement would more closely approximate the T- 
42. While still not simulating the aircraft, the device looks and 
‘■*nies” about like the T-42. It would be possible to train a 
student to fly the device much the same way that students 
are taught to fly the aircraft itself, that is, with an instruc- 
tor seated beside hiin. 

PROCRAM OBJECTIVES AND LIMITATIONS - The pilot 
peiTorinaiice objectives of its twin-engine transition and instru- 
ment night tiaininghavc been stated clearly by the United 
Slates Army Aviation School in various documents related to 
the course. These objectives, which require course graduates 
to operate the twin-engine T-42 aircraft in accordance with 
FA A and Army visual and instrument fiiglu regulations, were 
adopted without change as the objectives for the new training 
program. Giadiiaies from the new program are indistinguish- 
able, so far as fiighl performance is concerned, from graduates 
of the existing program. 

The intent of the new program, therefore, is to produce pilot 
graduates who meet these performance objectives at less over- 
all costs than arc being incurred in the existing program. Costs 
can be reduced in flight training programs principally through 
reductions in aircraft operating time. Thus, a reduction in the 
lumiber of aircraft flight hours required to attain the stated 
performance objectives is the principal means through which re- 
duced costs are to be realized. Consideration was given during 
development of the new program, us is indicated above, to the 
relative costs of all its features to assure that savings resulting 
from reduced flight-hour costs were not offset by costs in- 
curred as a result of the introduction of other training prac- 
tices. To reduce the risk of introducing undesired costs else- 
where, the new course makes use of only those resources al- 
ready available at the Aviation School (excluding the new de- 
vice itself), and requires the same calendar time for its conduct 
as does the existing program. 
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PROGRAM SCHEDULE - The new program is divided into 
two segments. During the first, all fliglit training which can be 
adapted to the new device is conducted in it. The aircraft is 
not used in any way. Additionally, all required academic 
training is accomplished during the same period. The device and 
academic training are accomplished on a proficiency basis. Ap- 
proximately three weeks of five v/orking days each are devoted 
to device and academic training. Training in the device, includ- 
ing associated briefing and administrative time, occupies ap- 
proximately 4 hr each workday, and academic training occupies 
about an additional 3 hr/day. During the last few periods of 
academic training, a paper procedures trainer for the T-42 air- 
craft is used to aid trainees in their transition from the new de- 
vice to the training aircraft. No other training activities are 
scheduled during these first three weeks. 

All scheduled training during the remaining scheduled time, 
that is, the next three weeks, is conducted in the aircraft, al- 
thougli the new device may be used for training at the option 
of the flight instructor. The aircraft training concentrates 
upon two activities: 

1. The conduct of training that is required, but that cannot 
be conducted in the simulated IFR environment of the new 
device, for example, landings. 

2. The refinement of skills previously trained in the device. 
When, in the opinion of the respective flight instructors, the 
trainee is prepared foi the checkride which the Aviation 
School requires of trainees in the existing program, those 
checkrides are adminstered by a check pilot. When the trainee 
successfully passes the end-of-training checkride, no further 
twin-engine transition and instrument flight training is admin- 
istered to him. In the event this occurs prior to the scheduled 
completion of the course, he is excused from further nonessen- 
tial military duties until the next phase of his training is sched- 
uled to begin. 

The new program is designed for administration on an indi- 
vidual basis with advancement based solely upon student profi- 
ciency, that is, the criteria of training are based upon attained 
trainee performance. There is no requirement in the new pro- 
gram that any minimum amount of fliglit training, as measured 
by hours spent in the device or hours logged in an aircraft, be 
administered to each trainee. To facilitate personnel and equip- 
ment scheduling, however, the hours estimated to be required 
for each type of training (Table 1) are provided. These num- 
bers do not represent hour requirements, however. Course 
completion is based solely upon attained proficiency rather 
than hours of exposure to a training environment. For com- 
parison purposes, thejiours scheduled in the existing program 
are also presented in Table 1 . 

PRINCIPAL PROGRAM FEATURES - The new training 
program has been made available to the Aviation School. The 
present description of it is significantly less detailed than the 
documentation provided the Aviation School, since a fully de- 
tailed exposition of the program would be of little interest to 
personnel not involved in comparable training. The intent of 
the present paper is to convey to the reader primarily the gen- 
ii ire of the new program, rather than the details neces- 
ERIC its administration. Thus, attention here is concen- 



Table 1 - Approximate Number of Training Hours Required 



Aircraft Device Classroom 
Time, hi l i me, hr Time, hr 



New program 35 25 45 

Existing program 60 21 90 



trated upon those principal features which distinguish it from 
the existing twin-engine transition and instrument training pro- 
gram of the Aviation School and comparable programs of 
other training organizations. 

Admims-rative - Some of the distinguishing features of the 
new program are administrative in nature. The most signifi- 
cant of these is the concentration of responsibility for all of a 
student’s training in the hands of his fliglit instructor. Tradi- 
tionally, in undergraduate training programs, the fliglit instruc- 
tor has been responsible only for that portion o:'a student’s 
training which takes place in the aircraft, while a device in- 
structor is responsible for device training, -and several class- 
room instructors share responsibility for other portions of 
training. Presumably, this divided responsibility is compen- 
sated by a superior management effort or higher instructing 
skills. In practice, however, flight instructors often complain 
that device instructors are teaching the wrong thing or that 
classroom instructors do not present necessary information 
until some time after it is required in the air. 

In the new program, by contrast, the fliglit instructor is the 
instructor. He conducts or oversees all training received by his 
students. The resources he needs— an aircraft, a training de- 
vice, programed textbooks, and personnel to assist him when 
required— are made available. 

During the initial three weeks of the course, the flight in- 
structor conducts carefully structured training in the device. 
During this period, he also assigns to his trainees programed 
texts* covering all of the iiifonnation that they will require, 
and he does this on a schedule which assures that they have 
covered the material prior to needing it in the trainer. An as- 
sistant, who is familiar with the programed texts, is available 
during this period to help the students should they have diffi- 
culty with the material, but the effort of the assistant is super 
vised directly by the flight instructor. It should be noted that 
much of the training provided by the flight instructor in the 
device could not be achieved by a nonrated device operator. 

After each trainee has completed all the required programed 
texts and has developed all the specified skills in the device, 
the locus of instruction is shifted to the aircraft. This occurs 
at about the beginning of the fourth week of training. The re- 
maining scheduled training takes place in the aircraft. How- 
ever, should the instructor feel that additional practice in the 
device would help the trainee overcome a particular problem, 
remedial device training may be prescribed. 

^Programed textbooks were available from other courses at 
the Aviation School and contained all the information in- 
quired to be taught in the new program. 
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Training in the aircraft is expensive, and the instructor’s ef- 
fort is directed toward minimizing requirements for it. His re- 
sponsibility, so far as infliglit training is concerned, isl'o pre- 
pare his student for the final checkride to be administered by 
the Army’s flight check personnel. It is emphasized to the in- 
structor that building up student fliglit time is not the goal of 
the new program; rather, it is the building of flight skills. 
Therefore, on occasions when the student appears unrespon- 
sive during flight instruction— as students occasionally do— the 
instructor is encouraged to terminate the period. To continue 
to fly a student under these circumstances only adds expense 
to an already costly program. Thus, there is no requirement 
to log any specific amount of aircraft time per student per 
day. 

To encourage the fliglit instructor to prepare his students in 
a minimum amount of time, a progress ride identical in con- 
tent to the end-of-course checkride, is administered at an hour 
level between 2/3 and 3/4 of the total projected fliglit time 
that conduct of the course should take, that is, at about the 
25 hr level. Students passing this progress ride will have dem- 
onstrated end-of-course proficiency and can be graduated from 
the phase at that point. One purpose of the progress ride is to 
discourage flight instructors from holding back a student be- 
yond the time when he could pass a checkride just so that he 
might attain a higher grade. Such a practice adds unnecessary 
cost to training. 

The primary purpose of the progress ride, however, is diag- 
nostic. It is intended to identify those skills upon which the 
instructor should concentrate in order to prepare his student, 
as soon as possible, for the end-of-course checkride. An im- 
portant part of the checkride, then, must be a provision for 
detailed feedback to the instructor involved. This feedback is 
accomplished by having the check pilot debrief the instructor 
in detail on trainee performance. This debriefing occurs riglit 
after the progress ride itself. 

Attaining high grades has certain useful motivational value 
in flight training. Additionally, building up more fliglit time 
has motivational value also. It could be expected that a course 
designed to lower student grades and reduce the amount of 
flight time he can log might be poorly received. The new pro- 
gram includes an incentive award system designed to overcome 
these problems. The system is performance oriented rather 
than schedule oriented. The incentive award system has two 
elements. 

First, a student is awarded a checkride grade by his check pi- 
lot as is customary. Added to that checkride grade are a num- 
ber of points determined by the hour level at which he com- 
pletes training-the lower the total flight time required to com- 
plete training, the greater the number of points awarded. For 
example, with a scheduled course length of 35 hr, a trainee 
who passes the course checkride in 30 hr with a checkride 
grade of 75 would be credited with an additional five points, 
one point for each hour saved. His adjusted checkride grade 
would be 80, a grade which would more accurately reflect his 
flhmtv to develop skill as a pilot. 

F RIP second element of the incentive award system is free 
Haa™to3ther HumRRO research has shown that Army trainees 



attach considerable value to free time, and that it can be used 
to motivate them. In the program under review here, a trainee 
who passes the required checkride in less than the allotted 
eiglit weeks of the course is given time off from all nonessen- 
tial military duties for the remainder of the eiglit weeks. Wlien 
all trainees assigned to a particular instructor complete the 
course requirements, then he too is awarded time off as an in- 
centive to him to expedite this training and reduce expensive 
fliglit time. 

Thus, there are four principal administrative aspects of the 
new program which distinguish it from traditional practices: 
the assignment of full responsibility for training to the fliglit 
instructor, a diagnostic progress ride at a set point in training, 
feedback to the instructor pilot, and an incentive award sys- 
tem. 

Training - The new device is by no means a T-42 simulator. 

It is particularly weak with respect to handling qualities, and it 
is very difficult to trim. Further, the cockpit controls and the 
instrument panel are notably different from those of the train- 
ing aircraft. Nevertheless, the similarity between the T-42 and 
the new device is much greater than with any other pilot train- 
ing device in the Army inventory. The significance of these 
similarities is that they permit the device to be treated as an 
aircraft rather than as an item of training equipment. The sim- 
ulation provided in the new device is sufficiently complete, so 
that it is a plausible representative of an unspecified light twin- 
engine aircraft such as the T-42. A pilot able to fly one such 
aircraft, presumably, could transition to another with inini- 
niuni difficulty. 

During the first three weeks of student training*- the time 
that training was conducted in the device and programed text- 
books were being studied -every procedure and maneuver that 
could be performed in both the device and the aircraft were 
performed in the device. These include all aircraft prestart, 
start, run-up, and shutdown procedures, using checklists pre- 
pared to correspond, whenever possible, to the T-42 check- 
lists; IFR missions, from instrument take-off through ap- 
proaches and missed approaches; and, to a limited extent, 
training to cope with inflight emergencies. In the case of the 
latter, for example, a fuel starvation engine failure may be sim- 
ulated, and the single-engine procedures similar to those re- 
quired in the aircraft can be practiced. 

All this training is performed in the context of crew training. 
Because of dual instruments and controls, a copilot scat, and a 
separate jump seat, two trainees always occupied the device. 
Except during initial training sessions where instructor assis- 
tance may be required with aircraft control tasks, a second stu- 
dent, seated in the copilot seat, performs normal copilot duties 
under instructor supervision. In addition to permitting special- 
ized copilot training when the instructor is not required in the 
copilot seat, this exposure to the training of a fellow student 
has been shown in other research (4) to aid pilot trainees, par- 
ticularly where procedural and communications skills are con- 
cerned. 

All training in the course is functional with respect to opera- 
tional requirements. The first training period in the device, 
r example, is modeled after flight tasks typical of instrument 
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flights in the training aircraft. It consists of performance of 
necessary aircraft checks and starting and run-up procedures, 
an instrument take-off, climb to assigned altitude, compliance 
with radar steers, and initiation of a VOR approach. Typical 
training periods consisted of filing an IFR flight plan and exe- 
cuting, in the trainer, the prescribed flight. The widely prac- 
ticed procedure of practicing ‘‘basic airwork” during early 
training periods is not followed in the new program. 

Transition to the aircraft is designed to require minimum dis- 
ruption in training. As trainees begin to become proficient in 
the device, they prepare to transition to the T-42. Using a 
very low cost T-42 paper trainer developed by HumRRO, T-42 
checklist procedures are practiced to mastery so that minimum 
aircraft time is lost due to unfamiliarity with the aircraft itself. 
As a result, getting into the air during the first aircraft flight 
period requires no more time than for students who typically 
have 20-30 hr of experience in the T-42. Transition is further 
enhanced by the fact that students and instructors are already 
familiar with each other, that is, the only thing new about the 
situation is that now the actual aircraft is being used. 

The first flight period in the aircraft is largely a repeat of the 
last flight in the device, using a similar IFR clearance. Since 
each trainee has demonstrated in the device that he can plan a 
flight, file a flight plan, and fly the flight within specified tol- 
erances in the device, his task during the first aircraft period is 
that of doing the same thing in the aircraft. In other words, 
the portion of the new training program conducted in the air- 
craft is primarily that of transitioning to the aircraft and pol- 
ishing skills already acquired in the trainer. 

There are, of course, aircraft control skill requirements 
which cannot be practiced in the device and have to be learned 
in the aircraft itself. These skills relate to control of the air- 
craft by external visual reference. A portion of the fliglit train- 
ing in the aircraft, therefore, must be devoted to development 
of these VFR skills. 



SINGLE ENGINE PROCEDURES 
(Cruise) 

Student Sheet No. f_ 



Date 

Power (as required) 

Identified dead engine 

Throttle (dead engine) 
closed 

Prop lever (dead engine) 
feather 

Gear (as required) 

Flaps (as required) 

Power (as required) 

Trim 

Cowl flaps (as required) 

Fuel quantity switch & 
Selectors (as required) 

Alternator (dead engine) 
off 

Airspeed 102 kts min. 

Altitude (*100') 

Direction (*10®) 



Errors 
Total prior time: 



tl/z 




R 


□ 


E 


X 


R 


E 


□ 


E 


k 


v/ 


v/ 


□ 


E 


y 


✓ 


y 


□ □ 


y 


Id 




□ 


E 


*/ 


R 


v/ 




E 


v/ 


Li 


v/ 






y 


R 


V 






y 

vy 


y 




— 


E 




y 


y 




nr: 


1 


1 






□ 


y 








E 


X 


X 






E 


X 


X 


E 


E 


□ 


B 


z 


BE 


E 


1st 

trla 


^ fS’iHI 


Criteria 

reached 


0 



The VFR training also is conducted in a functional context. 
The usual practice of scheduling periods of VFR training early 
in the course in order to “check out** the trainee in the aircraft 
before instrument training begins is not followed in the new 
program. Instead, the required VFR training is conducted, as 
occurs in actual practice, as a part of a practice IFR cross- 
country flight. For example, at destination, students fly traf- 
fic patterns and land the aircraft in accordance with simulated 
or actual ATC instructions. This is a type of application of the 
integrated contact-instrument flight training concept studied in 
previous HumRRO research (4). As with all other training in 
the new program, the VFR training in the aircraft is accom- 
plished on a proficiency basis. The instructor is required to 
train to specified performance objectives, and there are no 
hour or experience requirements involved . 

Thus, there are four principal training features of the new 
training program which distinguish it from the existing course, 
features which, for the most part, are made feasible by the cor- 
respondence between the device and the training aircraft. 

These are the provision of full mission training in the device, 
"“aining of pilot and copilot skills within a crew training 
FRIPxt, the conduct of all training within a functional context. 



Fig. 4 - Example of maneuver performance record 

and the continuity of training conducted in the device and in 
the aircraft. 

Other - In addition to administrative and training content 
features, there were other distinguishing aspects of the new 
program. One of these, the individualization of instruction 
through proficiency advancement techniques, already has been 
identified. All training-device, academic, and flight— is con- 
ducted on a proficiency advancement basis in the new course, 
and there are no requirements that a student receive a stated 
amount of training of any kind at any time. 

Advancement of students from one block of instruction to 
another is accomplished in an objective manner. Maneuver 
performance records (MPR) were developed to facilitate this. 
The MPRs enabled the flight instructor to attend to each para- 
meter of student performance during execution of a maneuver 
in the device and to record each deviation from the required 
performance objective. Using the MPRs, the instructor ad- 
vances trainees from maneuver to maneuver in an objective 
manner that precludes unnecessary practice beyond required 
levels of mastery. An example of an MPR is shown in Fig. 4. 
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The MPR serves another important function as well. It pro- 
vides detailed descriptions of trainee performance throughout 
his training in the device. The descriptions are an excellent 
means of providing knowledge of performance to the trainee, 
since they can be (and are) reviewed with him following each 
maneuver he performs. Specific, detailed information is thus 
available to both the instructor and the student concerning er- 
rors in student performance, progress over trials, and the 
changes in performance yet required before the necessary per- 
formance objective is reached. 

In this new course, trainees are required to demonstrate ap- 
propriate skills in a progressively functional manner. Before 
any maneuver is performed by a trainee in the device, for ex- 
ample, he is required to describe all relevant a.spects of that 
maneuver in detail to his fliglit instructor. Before the same 
maneuver is performed in the aircraft, it must have been per- 
formed without error in the device. The MPRs are of consider- 
able value to both the instructor and the student in ac- 
complishing this progressive training. 

INITIAL TRAINING PROGRAM USE 

The training program described above has a number of fea- 
tures which are unfamiliar to most instructor pilots. For ex- 
ample, it requires that they be familiar with the new device, 
the use of MPRs, and functional context training. Therefore, 
before the new program could be made available for use, it was 
necessary to train flight instructors to use it. 

Two Army officers who were qualified to conduct flight in- 
struction in the existing twin-engine transition and instrument 
training program were designated by the Aviation School to be 
trained by HumRRO to conduct the new training program,* 
Upon completion of their training they were to train other 
Aviation School personnel in the conduct and administration 
of.the program. These two pilots had completed an Aviation 
School Methods of Instruction (MOI) course. The principal 
purpose of that course was to assure their standardized perfor- 
mance in the T-42. In addition, both instructor pilots had 
taught twin-engine transition and instrument training courses. 
Similar qualifications, that is, instructor pilot qualification and 
aircraft standardization, are required of all instructors in addi- 
tion to their training specifically in the conduct of the new 
training program. 

The instructor training for the new program consisted of two 
phases. The first phase, which lasted two weeks, was devoted 



*Only two of the new devices had been procured by the 
Army at the time of the training reported here, and the use of 
more than two instructors during the initial program admini- 
stration would have been inconvenient. The training of the 
two fliglit instructors was undertaken because of the intent to 
convey the necessary skills to Army personnel who then would 
undertake the training of an adequate number of other person- 
nel. This approach is consistent with HumRRO’s contract 
with the Army to engage in training related research and devel- 
ooment activities, rather than to undertake directly the admin- 
on of training programs. 
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to Standardizing instructor performance in the new device, ac- 
quainting them with the programed textbooks that the new 
students would be using, and instructing them in the conduct 
of the new program. The latter consisted of instruction in be- 
havior control techniques and human learning theory, as well 
as how to employ MPRs and other course features. Specific 
attention was directed to the modification of existing concepts 
of the role of the fliglit instructor vis-a-vis the student, and the 
importance of performance criteria rather than experience for 
training. 

The second phase of this instructor training was of ciglu 
weeks’ duration, a time period which corresponded to the 
scheduled length of the Army’s existing twin-engine transition 
and instrument training program. During this phase, each 
flight instructor was assigned two trainees and administered 
the new program to them under the supervision of the 
HumRRO research staff. Training in the device and study of 
assigned academics material occupied the first three weeks o: 
the phase, and training in fhe aircraft occupied much of the i 
maining time. All student training by these instructors pro- 
ceeded in accordance with the description of the new prograi . 
as presented. 

TRAINING PROGRAM EFFECTIVENESS 

The new program’s initial administration by the two 
HumRRO-trained instructors conformed very closely to the 
anticipated hour requirements indicated in Table 1. The ac- 
tual aircraft, device, and classroom hours required for each 
trainee to achieve the performance requirements of twin-en- 
gine transition and instrument training are indicated in Tabic 
2. The aircraft hour requirement is broken down in Table 2 to 
indicate the distribution of that time by type of training, that 
is, IFR (actual instrument and hooded flight), VFR day, and 
VFR niglit. 

It will be noted that the students tended to require less de- 
vice time to reach the performance criteria established for that 
training than had been anticipated. This may be attributed in 
part to a possible ‘‘Hawthorne effect,” since the instructors as 
well as the trainees expressed keen interest in the newness of 
the device and its far greater apparent training capability than 
was the case with other training equipment. The extent of 
such a Hawthorne effect, if in fact it did occur, cannot be de- 
termined on the basis of the initial administration of the pro- 
gram. It is believed unlikely, however, that such an effect 
could invalidate the training concepts underlying the new pro- 
gram. 

One trainee required slightly more than the 35 flight hours 
anticipated in Table 1 . That particular trainee was grounded 
for medical reasons the day before he had been scheduled by 
his flight instructor to be administered an end-of-course per- 
formance checkride. Upon return to flight status, he was given 
an additional 2 hr period of flight instruction before being re- 
scheduled to take a checkride (Table 2). 

It cannot be expected that all students will complete the 
new course within the indicated 35 hr estimate. It is, after all, 
a course which is administered on an individual, proficiency- 
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Table 2 - Distribution of Training Time 



quirement would permit in training support personnel and fa« 
cilities. 



^ . Aircraft Time 

Device 

Subject Time* IFR/Hood VFR-Pay VFR-Night Total 



1 


19:00 


27:45 


5:10 


1:00 


33:55 


2 


19:30 


27:55 


5:10 


1:00 


34:05 


3 


21:00 


27:35 


5:55 


1:00 


34:30 


4 


21:00 


27:15 


6:40 


1:15 


35:10 



Classroom 

Time 



39:00 

39:00 

39:00 

39:00 



*Time during which the trainee occupied the pilot seat only. This 
figure does not include the time in which he received training related 
to copilot functions or observed the training being administered to 
another student. 



based advancement basis, iLTiid not uiil trainees are equally adept 
at acquiring the necessary iskiils. Ircan reasonably be expected 
that the 35 hr time estimaite %vill exceeded with the new 
training program about as frequently as the 60 hr limit of the 
existing program has been exceeded in the past. 

Two checkrides (as welLas ihe diagnostic progress rides de- 
scribed earlier) were administered to each of the trainees by a 
check pilot from the Standards Section of the Aviation 
SchooPs Department of Advanced Fixed Wing Training. It 
was these independently administered checkrides which de- 
termined that the trainees had attained the course objectives. 
The checkrides were identical in content and standards to 
checkrides administered to trainees in the existing course, and 
in keeping with established Aviation School requirements, 
grades were assigned in accordance with The Uniform Flight 
Crading System (5). The phase flight grades of the students 
mvolved ranged 82-86 without the addition of incentive points 
for early attainment of the course performance requirements. 
ri)C average phase flight grade for students in the existing 
couise is 83.7. The average was 82.2 for the class from which 
the four students were obtained. 

The relative effectiveness of any new training program which 
achieves performance objectives identical to an existing pro- 
gram can only be measured by some index of efficiency. The 
index most appropriate to the present situation is cost. The 
program which costs less to administer, all factors considered, 
would have to be judged the mor.e cost effective of the two 
programs under consideration here. It was beyond the scope 
of the present research to determine exactly the cost effective- 
ness of the new training program, althougli a model for the 
collection of aviatoi “training cost data is available (6). 

.A study was made previously of the estimated cost of con- 
ducting training in the new device (3). On the basis of those 
data and data provided by the Aviation School at the time of 
the piesent study caricerning the cost of flying the T-42, it was 
determined that an hour of instruction in the new device, us- 
ing the newly developed training program, cost approximately 
$40.00 less than an hour of instruction in the aircraft. Thus, a 
reduction of 25 flight training hours per student, that is, from 
60 to 35 hr in the aircraft, would yield a savings in flight train- 
ing costsof approximately $1000 pertrainee. Additional sav- 
muld be realized from reductions the lower flight-hour re- 




INNOVATIVE PROCESS 

Before concluding this paper, a comment is in order on the 
methodology of innovation. The training program just de- 
scribed includes many changes, and it is not inappropriate to 
describe it as an innovative program. But how does one go 
about developing an innovative program? 

In the present instance, the process of innovation had three 
clearly identifiable components. One of these was information 
in the hands of the innovators. The personnel involved had a 
thorougli understanding of the technology of training. The 
importance of such an understanding has already been dis- 
cussed in conjunction with the guiding program design princi- 
ple of cost effectiveness. In addition, these personnel were 
rhoroughly knowledgeable with respect to the skills to be de- 
v^eloped and the criterion behavior required. 

The second component was emphasis upon the product of 
training, rather than upon pursuing a particular training pm- 
cess. That is, the sole purpose be achieved by the new pro- 
gram was the production of pfiots who could meet the inde- 
pendently established performance criteria. No element of the 
previous training program (except that the training aircraft was 
specified) had to be preserved, and no tradition had to be fol- 
lowed. In the present instance, elimination of the requirement 
to log so many hours per student per flight, the use of a flight 
instructor in an entirely new role, and the use of incentive 
awards illustrate the extent of deviation from established train- 
ing practices, military traditions, and administrative require- 
ments that is possible when emphasis is shifted from an exist- 
ing training process to the product of training. 

Finally, a very important component of the innovative pro- 
cess was the use of personnel outside the training system to de- 
velop the new program. Outside experts can take positions 
and examine approaches prohibited by an existing system, A 
thorough understanding of the existing system is necessary, of 
course, but outsiders can more readily overcome the con- 
straints of the system when seeking new approaches. Insiders 
are more likely to tend to perpetuate existing processes while 
seeking to improve products. 

Not necessarily a part of the innovative process, but perhaps 
critical to implementation of any new training program, is at- 
tention to the manner in which it is introduced.* The practice 
followed in the present instance was to train thoroughly the 
personnel involved in the conduct of the new program. Had 
this not been done, it is unlikely that the same results could 
have been obtained. Years of experience attempting to change 
ongoing training activities have shown that new training pro- 
grams and training equipment will be “adjusted” to fit the 
constraints of the existing system, unless deliberate effort is 
made to preserve their unique features, at least until their mer- 
its have been demonstrated. 



*For other important considerations in the implementatic 
of innovative programs, see Ref. 7. 



9 



POSTSCRIPT 

During the initial conduct of the training program developed 
for the new device, the Army terminated input to the existing 
training program, and further training of undergraduate fixed- 
wing avialors was suspended upon completion of the training 
of students then in residence. Consequently, the requirement 
no longer existed for twin-engine transition and ip'^trument 
training of undergraduate students. In place of uhl ;iduate 
fixed-wing training, additional fixed-wing aviators ar^ to- oo- 
tained in the Army by providing fixed-wing transitioiAtisc^nfe 
to previously rotary-wing rated aviators, a practice whsiixhsd: 
been followed in the past on a smaller scale. At the remuest oF 
the Aviation School, the new twin-engine transition amcuiastm- 
ment training program was modified for use in the sunwireg: 
program. The modification consisted primarily of takirag iinw 
account the facts that previously rotary-wing rated traimees 
much more experienced than undergraduate trainees aznd al - 
ready have rotary-wing instrument ratings. The various fea- 
tures of the new course described in this report were pireser^i 
however. 
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